
EPA’s New Mobile Source
Emissions Model: Pro gress and

(Some) Proposals

John Koupal
U.S. EPA

Office of Transportation and Air Quality

Presentation for FACA Modelin g Work group
October 23, 2001



We Need A Name!!!

y “New Generation Model” really tired

y “Name The Model” contest
y Submit entries to newgen@epa.gov

y No obscenities



Progress Thus Far...

y Issue Paper published May 2001

y Conceptual design developed
y Top-level software design contract underway

y On-board emission data pilot study underway
y Project plan and schedule developed



Design Steps

y Design contract with MCNC

y Step 1: Develop “Use Cases”
→:KDW�VSHFLILF�XVHV�VKRXOG�WKH�GHVLJQ�DGGUHVV"

→:KR�ZLOO�XVH�WKH�PRGHO�IRU�WKHVH�SXUSRVHV"

y Step 2: Design
→7UDQVODWH�FRQFHSWXDO�GHVLJQ�WR�REMHFW�RULHQWHG
VRIWZDUH�GHVLJQ

→5ROH�RI�(3$�0,06�IUDPHZRUN�ZLOO�EH�GHWHUPLQHG



Use Cases Under Consideration

y National inventory development
→ 5HJXODWRU\�VXSSRUW

→ 7UHQGV

→ *UHHQKRXVH�*DVHV�6RXUFHV�	�6LQNV

y Legislative analyses
→ 6,3�LQYHQWRULHV�	�523V

→ &RQIRUPLW\�DQDO\VHV

y International use

y Microscale analyses
→ 30�&2�&RQIRUPLW\

→ 7R[LFV�³KRW�VSRWV´



Use Cases, cont.

y Policy evaluation
→ 1HZ�VWDQGDUGV�WHFKQRORJ\

→ 1HZ�IXHOV

→ 5HGXFLQJ�907

→ 5HGXFLQJ�LQ�XVH�HPLVVLRQV

y Interface with transportation models
→ 75$16,06

→ ��VWHS�7'0V�	�SRVW�SURFHVVRUV

→ 0LFURVFRSLF�WUDQVSRUWDWLRQ�PRGHOV��H�J��3$5$0,&6��&256,0�

y Interface with emission processors
→ (06

→ 602.(��02'(/6��



Use Cases, cont.

y Interface with dispersion models (CAL3QHC)

y Validation
→ ,QGLYLGXDO�FRPSRQHQWV�	�HQWLUH�PRGHO

y Uncertainty analyses
→ 2SWLRQV��HUURU�SURSDJDWLRQ��0RQWH�&DUOR��ERRWVWUDS

→ (DFK�KDYH�GHVLJQ�FRQVLGHUDWLRQV

y Sensitivity analyses
→ 'HWHUPLQLQJ�LPSRUWDQW�LQSXWV

→ )LQGLQJ�SHUIRUPDQFH�VKRUWFXWV

→ ,QSXW�IRU�UHVHDUFK�SULRULWLHV

y Model expansion and updates



Use Case Issues for
Work group Consideration

y Are the use cases characterized correctly?

y Is anything missing from this list?
y Approaches for validation & uncertainty

y Frequency of model updates
y User interface preferences

y Desire for “intermediate” estimates (e.g.
emission factors, not total emissions)



Design Concepts

y What is important for estimating emissions:
→+RZ�PDQ\�HPLVVLRQ�VRXUFHV"

→:KDW�W\SH�DUH�WKH\"

→:KDW�DUH�WKH\�GRLQJ"

→:KDW�DUH�WKH�HPLVVLRQV�DVVRFLDWHG�ZLWK�ZKDW�WKH\
DUH�GRLQJ"

y These questions apply regardless of source,
scale, or pollutant

y Conceptual design focused on these questions



Conceptual Desi gn

y Core model provides system for calculating
emissions
→ *HQHULF�VWUXFWXUH

→ $SSOLFDEOH�DFURVV�VFDOH��SROOXWDQW��VRXUFH

y “Implementations” provide fleet & activity content
→ (3$�ZLOO�GHYHORS�QDWLRQDO�LQYHQWRU\�LPSOHPHQWDWLRQ

→ 0HVRVFDOH�DQG�PLFURVFDOH�LPSOHPHQWDWLRQV�ZRXOG�EH�GHYHORSHG
E\�XVHUV�ZLWKLQ�1*0�IUDPHZRUN�XVLQJ�(3$�JXLGDQFH

y &RXOG�UHO\�RQ�PDQ\�RI�WKH�GHIDXOWV�IURP�QDWLRQDO�LQYHQWRU\
LPSOHPHQWDWLRQ



Core Model Desi gn

y Fleet
→ 3RSXODWLRQ�RI��YHKLFOH�HTXLSPHQW�W\SHV�ZLWK�VLPLODU�HPLVVLRQ

FKDUDFWHULVWLFV�E\�VSDFH�	�WLPH

y Activity
→ )UDFWLRQ�RI�WLPH�VSHQW�LQ�RSHUDWLQJ�PRGHV�E\�VSDFH�	�WLPH

→ )UHTXHQF\�RI�HYHQWV�LPSRUWDQW�WR�HPLVVLRQ�SURGXFWLRQ

y Emission rates
→ (PLVVLRQV�SHU�WLPH�IRU�HDFK�FRPELQDWLRQ�RI�IOHHW�ELQ�DQG

RSHUDWLQJ�PRGH��DFFRXQWLQJ�IRU�HYHQWV�LPSRUWDQW�WR�HPLVVLRQ
SURGXFWLRQ

y Total emissions by space & time
>����3RSXODWLRQ�%,1���)UDFWLRQ�RI�7LPH�02'(��(PLVVLRQ�5DWH�%,1��02'(��@��7LPH



Implementation Process: Fleet

y Raw counts
→ 0DFURVFDOH

y +306

y 6XUYH\V�DQG�DOORFDWLRQ��QRQURDG�

→ 0HVRVFDOH�0LFURVFDOH

y 7UDYHO�PRGHOV

y 2EVHUYDWLRQ

y 6XUURJDWH�UHODWLRQVKLSV��QRQURDG�HTXLSPHQW�

y Disaggregation into emission bins
→ 9HKLFOH�UHJLVWUDWLRQ

→ (PLWWHU�GLVWULEXWLRQ

→ 7HFKQRORJ\�VWDQGDUG�GLVWULEXWLRQ

→ 3RZHU�DQG�ZHLJKW�GLVWULEXWLRQV



Implementation Process: Activity

y Fraction of time operating
→ RQ�URDG��IXQFWLRQ�RI�DYHUDJH�VSHHG�DQG�PLOHV�WUDYHOHG

→ RII�URDG��VXUYH\V��RQ�ERDUG�PHDVXUHPHQW

y Fraction of time in operating modes
→ H�J��LGOH��VWDEOH�ORDG��LQFUHDVLQJ�ORDG��GHFUHDVLQJ�ORDG

→ 0DS�WR�DYHUDJH�VSHHG��URDGZD\�W\SH��YROXPH�FDSDFLW\

→ 'DWD�VRXUFHV��GULYLQJ�VXUYH\V�F\FOHV��REVHUYDWLRQ��RQ�ERDUG

y Probability of emission “mechanism”
→ H�J��VWDUW��HQULFKPHQW��D�F�RQ��KRW�VRDN

→ 'DWD�VRXUFHV��DPELHQW�FRQGLWLRQV��GULYLQJ�VXUYH\V��RQ�ERDUG�
WUDYHO�PRGHOV



Emission Rates

y Emissions per time for each combination of
fleet bin and operating mode, accounting for
events important to emission production

y Would be the same for all implementations

y Will consider fuel consumption as the basis of
exhaust emission rates

y Options for emission rate disaggregation:
→ 3UH�GHWHUPLQH�IOHHW�ELQ�DQG�RSHUDWLQJ�PRGH�EUHDNGRZQV

→ /HW�GDWD�GHWHUPLQH�ZKDW�ELQV�DQG�PRGHV�DUH�LPSRUWDQW

y :LOO�YDU\�E\�VRXUFH�DQG�SROOXWDQW



Software Implications

y Conceptual design fits well in object-oriented
design approach

y Benefits of Object-Oriented design:
→ )RUP�RI�VROXWLRQ�ILWV�IRUP�RI�SUREOHP�W��6,03/,&,7<

→ &RQVLVWHQW�ZLWK�JRDOV�RI�PRGXODULW\�	�IOH[LELOLW\

y New language would be required
→ -DYD�RU�&��



Design Issues for
Work group Consideration

y Population and time basis, not VMT
→ :RXOG�KDYH�WR�WUDQVODWH�IURP�RQH�WR�WKH�RWKHU

y Modal emission basis for all scales

y Total emission calculation capability
y Software language change

y Basing exhaust emission rates on fuel
consumption



Proposed Project Plan -
Implementation Phases

y Fuel Consumption Model
→ 2Q�URDG�DQG�RII�URDG�VRXUFHV

→ $OORZV�YDOLGDWLRQ�VWHS

→ )RXQGDWLRQ�IRU�DOO�RWKHU�SROOXWDQWV

y Greenhouse Gas Model
→ 2Q�URDG�DQG�RII�URDG�VRXUFHV

→ ,QFOXGHV�+)&V

y All Other Pollutants
→ 02%,/(�DQG�12152$'�UHSODFHPHQWV

y Integration with MODELS-3 & TRANSIMS



Proposed Project Schedule

Milestone Projected Date

Comprehensive Plan Drafted Jun 02

Fuel Consumption Model Aug 03

Greenhouse Gas Model Jun 04

All Other Pollutants Nov 05



Implementation Plan Issues for
Work group Consideration

y Implementation phases and schedule

y Validation using fuel sales data



Work group Next Steps

y Workgroup provides comments and
recommendations to EPA on:
→8VH�&DVHV

y 5HYLHZ�0&1&�XVH�FDVH�GRFXPHQWDWLRQ

→&RQFHSWXDO�'HVLJQ

→,PSOHPHQWDWLRQ�6FKHGXOH

y Focus on issues raised in this presentation

y Report back to EPA by end of 2001
y Recommendation to MSTRS in February
y Need a workgroup member to coordinate this



On-Board Data Analysis

y How can on-board data be used in NGM?

y Analysis “shootout” contract:
→'HYHORS�FRQFHSWXDO�PHWKRGRORJ\

→'HPRQVWUDWH�RQ�SLORW�GDWDVHW

→5HFRPPHQG�UROH�RI�DOWHUQDWH�GDWD

→5HFRPPHQG�VDPSOLQJ�SODQ

y Awardees: Ga Tech, NC State, UC Riverside

y Complete work January 2002



EPA Pilot Test Pro gram
y 18 Light-Duty Vehicles

→ ���7LHU������/(9

→ 6HQVRUV��,QF��6(07(&+�*

→ +&��&2��12��&2���2%'�SDUDPHWHUV��*36��$PELHQW

→ )73�	�86���FRUUHODWLRQ

y 15 Transit Buses
→ ��������'HWURLW�'LHVHO�6HULHV����,,,�Z��&DWDO\VW

→ 6HQVRUV��,QF��6(07(&+�'

→ +&��&2��12��12���&2���HQJLQH�SDUDPHWHUV��*36��DPELHQW

y 15 Off-Road Equipment
→ 'LHVHO�DJULFXOWXUDO�DQG�FRQVWUXFWLRQ�HTXLSPHQW�O���������KS

→ (3$�³6327´��QH�3(06��XQLW

→ 12��12���&2���530��*36��DPELHQW


